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(57) M3o6peTeHHe othocmtc* k ropxoft npoM- 
tm m crpoMTenbcray m m.6. ncno/ib3oaaHO Ann 
coopyxenwa cxaaacMH noA npenBTCTBM»MW 
rax c OAHoapeMeHHoA npoic/taAKOA xoxyxa 
m/im Tpy6onpoBOAa. tbk m 6e3 npouiaAKM. 



Ue/ib - noButiieHMB HanexHocTM pa6oTu. Yct- 
PoOctbo coAepmm Tpy6y-/iHAep (171) 1 . Koxcyx 
(K) 9. npttBOAHOft san 2 m pa6o*<Mft opraH (PO). 

noCflOAHMA BbinOnHBH B BMA6 KOHMHBCKOfO 

pacicaTbiBaioiuero MexanwaMa. «a lueflxax skc- 
U6HTpMKOBoro Ba*a 3 KOToporo pacnoiioxeHu 

K0HMM6CKMG K8TKM 5. flpOAO/lbHfaie OCM KBTKOB 

5 pacno/ioxeHbi noA yriioM k ocm PO. Bail 2 
ocpewieH c PO m pa3MemeH c bosmo^moctWk) 
BpauteHMA b TJ1 1 mam b K9. Oamh kohbu PO 

COeAMHeH C B03MQ*HOCTbK> BpaiMOHMII T/l 1 M 

ApyroA -cK9. Pe6pa 10 pacnonoaceHbi cmm- 

MGTpMMHO OTHOCMTO/lbHO OCM PO. M MX KOHUU 

3aKpeniieHbi Ha Hapy*Hux noBepxHocTsix TJ1 
1 m K9. npM BpamemiM sa/ia 3 Bpatuaeica m PO. 
a oro KdTKM 5 o6xarbi Baiotcn no aa6oio pactuu- 

pjtBMOfl CKBaXMHU. npOM3B0A* yfl/IOTHGHMO 

rpyHTa b paA*8AbHOM HanpasneHMM. flpn 
BCTpete c sa/iyHOM po6pa 10 babbambsiot ero 
b rpytrr mam paapytuaiQT. 3 ma. . 
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MaoOpeTeHMe OTHOcwrc* * ropMOft-npo- 

M WUJ/ieHHOCTM M CTpO WTG/i bCT By W MOECGT 6bJTb 

Mcnonb30^ano Ann coopyxtewMs casaxcMH noA 
npcnj5Te?BMflMM, tcatc c OAHOBpeMeHHofl npo- 
coiaAKoa ccoxtywa mm YpyOonpoBOAa, Tatt m 6e3 5 
npotoiaAccw, 

U©/lfe W306p©YQHWtl - fflOBWUlCHMe HBAexc- 
MOCTM pafiOTU. 

Ha <JwrJ noaasaM© cxbms cTpowreubCTBa 10 

KpMBOflMMQfllKOa CttBSttMHU C OflH08p£M6HHO$ 

npowioAKoa YpyGonposoAa; na <j>Mi\2 - ycr- 
peflc rao. npoAPflkWMa paspoa; «a 4>wr.3 - pas- 
pea A-A wa #wr.2. - 

Vcvpo&CTso a«e peciuMpewMfl CKaaxtwM 15 
coA.epxtMT YpyQy-flMA©P 1 ♦ © ccoTopoft ycraHOB- 
fleM «a npoMoxcyrwHU* onopax (He noKa3aww) 
c ©o3mo^hoc7^co ape^ewwa npwBOAwofl oa/s 2. 
PaBwwft opraw aynoflHew © bma© pacttaruBa- 20 
tomero wenaHMM c sucwmtpmkobwm ©a/io^ . 
3, Ha uieActax 4 Koroporo pacnonottewu kohm- 
«aecttM© ttOTKW 5. nooAO/io»Hwe qcw cwMMeTpww 
pacnojioxtoww noAyraoM 1-6 tc npoAO/ibHoa 
ocMpa6o*eeroopratwaTaKMcyjo6pa30M,«flTOJipM 25 
apatueMMM aa/ia 3 kstkw 5 k3thtc^ b 3a6oe - 
CKBaxxMMM no cnwp3/iw BOttpyr npoAOifeMoft 
ocm. yoaaaMHuffl yrow onpeAe/i^er war ctarua 5 
. - (raoAfi^sy ©ro 3® OApaw ©Sopor ooctpyir trapoAOflk- 
moA ccm paCRwero ©praMa. Oamm crowem ©a/*s 3 30 
cxMwewarwwecctw eassaw e ropi/j&OAwww bs/jom 
2, Hanpwwep, nocpsACTBOM ixiy^TM 6 n ycra- 
Moa^ew c M3MorcHoemo spameHMs Ma noA- 

UJWnMWKOSOSS OHOpe 7 OYWOCMTG/lbMO 

?py6fc3-iiMAepa) 1. flpyrott komgu aana 3 ycra- 35 
Mosnew c so3MoxtMocTwc> opamoHwa ® onopo 

8 a«s pa&wero oprawa, txoropafi pacnommo- 
wa BwyTTpw npooj*3Au®aet*oro ttonyxa 9. Tpy- 
6a-nwAep 1 m ctonyjr 9 cocawhomu wexcAV 
coQoft peQpaww 10. txovopwe pacnofloxtenw 40 

CMME^tpiWMO OYWOCNTS/ikWO npOAO/lbHOffl OCW 

paSkmro oprawa w oxaaTWBatoT patwwfl op- 
raw. Kan^e© peBpo DO oamwcw kohiiom aactpen- 
newo, ManpMwep, e nowoiabfo coapctKi »a 

* OHeUIMCA BoCCOBOffl CTOBepXHOCTW Tpyfiu-uMAfc- 45 

"pa I , © awh^q roh wm - wa BMeuJMeft 6ottOBOft 
noBepxwccrw Korcyaa 9. Auauerp kohmmcckmk 
aaTtcoQ 5 pacctaYusacouiero MexaHN3Ma yeenw- 
MMoaerca or irpy6M-flMA<8pe k noxtywy 9. npw- 
oOAMQft Cia/D 2 (nspjyjBOA^ro ao opat^eMwo or 50 
Oypoooro etBHoa HH« ccoropun ycraHOBfleiKi c 
Q03D^towoCTsco CT©p©Mem©«M8 no paws 12, yc- 

YSMO®i!©WK10£3 © gjadO^SM U0Tfl0B3M© 13.K033Cy» 

9 MonQ? noMopnuBaTben' Ha.secy c no- 
i»omt>R>, ManpMM©p. YpyQoytaiaAMMctoa (mq no- 55 

Vcrpo^eToo pacuiMpOMUfi ertsaixMH 

t^OHGT TOlTb KMD0WT8PMMO CBK^WW 14 M 15, 
CCaAMMQMHUQ COOTQOTCTBQNHO C Tpy60&-J?W- 

AQpow 1 m e oonyjtow 9, Manpwwep, e no- 
ccotubco eoopuw.- 



YCTPOG&TBO AAA paCUJMpeHMfl CKB3XCMH 

paGoraeT cnoAytotmw o6pa30M. 

M3 pa6o«*ero tcomoaaHa 13 c nowioiubfo 5y- 
poaoro eta m tea 1 1 npodypwBaeTCH nMOMepwaR 
CKBaxcwwa ao BuxoAa Tpy6w-/«MA®pa 1 wa no- 
aepxHOCTb b npMCMHOM Kor/iosaw® (hg noKa- 
sbh). KccoMuyTpy6ia-/iWAepa 1 ©MOCTo6ypOBOft. 

fOJIOBCCM npMCOOAMHfltOT MHBfiH?apHyCO C©K- 
UMIO 14, K KOHUy C8KUMM 15 .flpMCOCAWMfltOT 

ccoxcyx 9. noAAop^eaeMuft Tpy6oytciiWflMcca- 
mm. 3aTCM atcAco^atOT npva.BOA Bpaiu©HMf3 6ypo- 
ooro CTawcta 11, tcoTOpuA. npMBOAWT qo 
@pau|6HMe npMBOA^oA mn 2 m KMKOMaTO^ecaw 
coeAWMQMH^R) c wmm aaii 3 pa6o*4©ra oprawa. 
npw. tapau4QMMw ©an© 3 kbtkmS oQcurruaatoircis 
no aadoto pacaMWpReMoa cccaartMHw, npow3®o- ■ 
Afl ynnoTMOHus rpywra a paA^^G»M0w Hanpa©- 
DeHMM, oeymecrraflaa npoTaccc^isa&iicQe 3© co6o^ 
ctowyxa 9. B cflyaa© «eo6xoANMOCTM Aono^MW- 
Te/ibHOe yewnwe Afl» npotacctMoaHMfl ccoxcyKa 9 . 
MOXCWO C03A3BaTb nOAaiTMMKOM SypoBoro 
cTdHKa 11, cxoTOpyA nepeAaet yew/two ^epea 
Tpy6y-nMAep 1 w peQpa 10 cco^xyKy 9. flpw stom 
pa6oMM^ opraw paarpyxceH or ocesux ycwAMft 
noAaiKwcce Syposoro craMcta 11. npw ©crp^o 
pa6osero oprawa. ManpMMep, c BaivyHO^ kstum 
5 BAaBiiMBator ero s rpyMT, ccam rio3®ofi8tor 
pasi^apu ea^yiHia Ecam paswapw sa^yw© mo 
noaso/incoT (xainxa&Q 5 @A&B&m> ©ro & qpymr, to 
bo 03aMMOAeflcirBMe ®crynaco¥ peQpa DO. koto-' 
pwe npeAOxpawBtoT aaTctw 5 w &ec&> pa&mft 
opraw or no/iOMoc:. Opw stom paceTOSMm 
M'extAy coc0AMMww psSpaww 10 no n©pwM©Tpy 
pS6wcro pprawa onpeAenfiGrrcfl pac^®?MWM 
nyreM c y»fl©TOM JtapaccropwcfwccM oipywra, m&- 
(Merpa pacui^p^ec^o^ en&aaoMMU, aowyc- 
hoctm ccarccoa 5mmk cc0J3»roecTB&. PoQpa 10 
BocnpMHMMatOTT h& ecQ© M3rwQatoaMW^ wo- 
MeHT, B03HMctacoiMW$ np« snWMisaMWM e&scro- 
mw Tpy6a-iiMA©P 1-ctoxtyn 9 ® 8©AaMMyco 
ttpMBOAMHetfHyco tpaecrropwco, npoAOxpaH^^ 
ot ytca3aMMWK Marpysocc $b6ckm& opcaw, w> 
AonoAHMreiabMO noBuuiaor »aAexiHom> oro 
paGoTw. 

npw pacujMpaMMM ccceaxxMMU • S©3 npo- 
tti?aAKM uoxcyna 9 ycrpoftCTBO pa&oraoir aMa^o- 
rw^wo. B syow eAy^ae ctoxtyx 9 mo 
npMcceAMMflcor k MMBGwrapHOft cect^&QM 15 m 
noc«0A«s0 npw jmepsmiMewMw yeTpo^ersa a 
rpyMT© 8&no/iH&@7 ponb craSwflwsaropfi m©- 
npaaiieMM^ pacuwp®MM£L CTaSwflwsiauww wa- 
npasneH^f) pacuiMpsawo© cctQercwMCtd 
cnocoBcrsye? tbixxcg w ms/jeiWM© pe&sp 10. B 
AaHHOM efly^a© atoiKweHMG np^aoAo noAfi^w- 
tea GypoBoro CTaHtca 11 moxcho mg npowseo: 

AMTV. 

YcrpoAcirBo Ann pacumpGHMfl caaaxtMH. 
atoiwatnuie© TpyGy-ziMAep. ctoxcyn, pa&wwfl 
opraH, oamm cxoHeu ROTOporo cogammqm c Tpy- 
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6oA-AMAepoM, a apyofl - c icoxyxoM c B03- 
MOXHOCTbio BpameHiw, h npMBOAMOft san % 
CKpen/ieHHuft c pa6o*iMM opraHOM. o r fl m m a- 
10 m e 6 c * teM, hto, c ue/iwio hoBUuieHM» 
HaAexcHOCTM b pa6oTe. pa6osw(l opran Btinon- 
neti b awe KOHHHBcicoro pacicaraB8K>mero 

H6XBHM3Ma C 3KCU6MTpMK08UM SWOM MCKO* 
HMMeCKMMM KaTKBMH. yCTBHOB/IBMHUMM HB 



3KCU6MTPMK0B0M BBUy, M npQAOilbHWB OCM KO- 

Topwx pacncwioxeH w noA yr/iOM k npoAOfitHoa 
ocm paCosero oprana. npw stom ycrpoACTBO 
chbOkomo peGpaMM, cmmmotphmho pacnojw* 

X6HHUMM OTMbCMTeilWMO npOAMbMOfl OCM P** 

6o**ero opraHa, kohiju kotopux aaicpenjteHU 
N8 HapyxHiix noBBpxHOCtflx TpyOw-AHAepa M 
tcoxyxa. 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right margin] 
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[see Russian original for figure] 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section, Fig. 3 shows the A — A section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1 . The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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